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We examined the association be-
tween various dimensions of the fam-
ily environment, including family inti-
macy and involvement in activities,
family support for physical activity,
and neighborhood violence (perceived
and objective) and physical activity
among urban, predominantly African
American, ninth-grade girls in Balti-
more, Md. Greater family intimacy
(P=.05) and support (P=.01), but not
neighborhood violence, was associ-
ated with physical activity. Family fac-
tors, including family intimacy and
support, are potential targets in phys-
ical activity interventions for urban
high-school girls. (Am J Public Health.
2007;97:101–103. doi:10.2105/AJPH.
2005.072348)

Regular physical activity is a health-protecting
behavior1 that declines dramatically during
adolescence.2 According to the social–ecologi-
cal model, health behaviors are influenced on
5 levels: intrapersonal, interpersonal, institu-
tional, community, and public policy.3 Physical
and social environments interact with individ-
ual behavior to support or hinder physical ac-
tivity, as does neighborhood safety.4,5 Although
parental support is consistently associated
with adolescent physical activity,6 little atten-
tion has been given to other aspects of the
family environment, such as family intimacy,
that are associated with other adolescent
health risk behaviors, including condom and
drug use.7 This is the first study we know of to
examine the relationship between the broader
family environment—including neighborhood
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TABLE 1—Demographic Characteristics
From a Sample of Urban Adolescent
Girls (N=221): Project Heart,
Baltimore, Md, 2000–2002

N %

Age, y
13 54 24
14 164 74
15 3 1

Race/ethnicity
African American 182 83
White 30 14
Other 7 3

Parent with whom participant lives
Both mother and father 71 32
Mother, not father 123 56
Father, not mother 15 7
Neither mother nor father 12 5

Mother’s education
≤ High school 75 34
≥ Some college 123 56
Not known 22 10

Father’s education
≤ High school 75 34
≥ Some college 80 36
Not known 65 30

Note. Some totals do not equal 100% because of
nonresponse.

violence and family intimacy and involvement
in social and recreational activities—and physi-
cal activity among urban adolescent girls.

METHODS

We analyzed baseline data collected from
2000 to 2002 for Project Heart, a comprehen-
sive physical activity randomized trial in an all-
girl, citywide, urban high school in Baltimore,
Md. In Project Heart, ninth-grade girls were re-
cruited to participate in physical education
class; approximately 50% agreed to participate.

We used reliable and validated instruments
to assess physical activity and environmental
factors.8–12 After 7 days had passed, a physical
activity recall was used to assess total daily en-
ergy expenditure, following the methodology of
Sallis et al.8 Perceived threatened or actual vio-
lence in the past year was assessed using an ex-
posure-to-violence subscale.9 Closeness and
emotional sharing among family members were
assessed using a family intimacy subscale.10

Family involvement in social and recreational
activities11 and family support for exercise12 also
were assessed using respective subscales.

We obtained the number of violent crimes
(i.e., aggravated assault, murder, rape, and rob-
bery) reported citywide in 2000 from the Vital
Signs for Baltimore Neighborhoods Report and
calculated the rate of violent crime per 1000
residents.13 Violent crime counts were ob-
tained by occurrence within a community sta-
tistical area (defined as a neighborhood cluster
created along boundaries of census tracts with
similar demographics, income, and education).
We used a girl’s home address to determine
her community statistical area. Each commu-
nity statistical area had an average of 4691
households. Because neighborhoods are more
recognizable to community groups, police, and
residents, this approach to measuring crime
data may be more amenable to intervention.

Analyses indicated that physical activity and
perceived neighborhood violence were skewed,
so we performed regression analyses with and
without logarithmically transformed data. Final
analyses used the transformed physical activity
variable and the original violence variable. We
examined associations between physical activity
and family environmental characteristics after
we controlled for mother’s education. The
results were not affected after we controlled for

which parent participants lived with and race/
ethnicity; these variables were not included in
the final models. We used similar models to
compare the association of physical activity to
perceived violence (model 1) and violent crime
rate (model 2). We used a mixed models ap-
proach to construct models with girls nested
within community statistical areas (SAS, version
9.1; SAS Institute Inc, Cary, NC).

RESULTS

Participants (N=221) resided in 48 of the 55
community statistical areas in Baltimore. Table
1 presents participant characteristics. Table 2
shows participant responses regarding physical
activity for each environmental subscale, as well
as the results of the regression analyses. We esti-
mated that a nonactive participant (one who av-
erages 8 hours of sleep and performs no mod-
erate or greater activities per day) would have a
total daily energy expenditure of 7.6 kJ/kg/day
(32 kcal/kg/day). We found that on average,
participants could be classified as nonactive,
with a total daily expenditure of 8.3 ±0.71
kJ/kg/day (34.7 ±2.96 kcal/kg/day). Family
scales correlated significantly with each other
(rs=0.34–0.42; P<.001). Physical activity cor-
related significantly with family involvement in
activities (rs=0.17; P<.05), family support
(rs=0.18; P<.01), and perceived neighborhood
violence (rs=0.14, P<.05). Perceived neighbor-
hood violence was positively related to rate of
violent crime (rs=0.23; P=.01).

In regression model 1, family activities 
(P= .04), family support (P=.03), and family
intimacy (P=.004) significantly predicted
physical activity. Perceived neighborhood
violence was not related to physical activity.
Model 2, which used an objective violent
crime rate instead of perceived violence,
yielded similar results.

DISCUSSION

Family support for exercise, family involve-
ment in activities, and general family intimacy
may be important predictors of physical activity
in adolescent girls. Family intimacy, although
overlooked in previous adolescent physical ac-
tivity research, may be an important factor to
evaluate further given its association with ado-
lescent health risk behaviors.14 Greater parent

communication, monitoring, and warmth can
affect adolescents’ attitudes and beliefs about
risk behaviors.15 Parental monitoring and com-
munication interventions may protect against
adolescent risk behavior.16 Hence, although
family intimacy explains a small percentage of
the variance in physical activity, it benefits
other adolescent behaviors without detrimental
effects. Given the current attention to child-
hood obesity,17 this is a unique moment during
which parents may be more receptive to ado-
lescent physical activity interventions that have
parenting components.

Studies on violence and physical activity are
inconsistent. Perception of neighborhood crime
was associated with less adult physical activ-
ity,4,5 but objectively measured crime was asso-
ciated with more adolescent physical activity.18

The neighborhood environment may influence
adults and adolescents differently, possibly be-
cause environments outside the neighborhood
are less accessible to adolescents.

It is not clear why neither perceived vio-
lence nor the objective violent crime rate
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TABLE 2—Physical Activity, Family Environmental, and Neighborhood Environmental
Variables and Regression Results for Urban Adolescent Girls (N=221): Project Heart,
Baltimore, Md, 2000–2002

Minimum Value Maximum Value Possible P

No. Mean Value (SD) Reported Reported Values Model 1a Model  2b

Physical activityc 217 8.3 (0.71) kJ/kg/day 7 12 NAd NAd NAd

Exposure to violence 217 9.5 (2.89) 7 21 7–35 .68 . . .e

Crime rate per 1000 204 22.3 (15.54) 4 145 3–145e . . .e .70
Family intimacy 219 15.8 (4.34) 5 25 5–25 .004 .002
Family involvement 217 5.9 (2.08) 1 9 0–9 .04 .04

in activities
Family support 215 30.6 (8.60) 20 59 13–65 .03 .03

aModel 1 includes perceived exposure to violence, family intimacy, family involvement in activities, and family support for physical
activity, with control for mother’s education.
bModel 2 includes violent crime rate, family intimacy, family involvement in activities, and family support for physical activity, with
control for mother’s education.
cFor comparison with other studies: mean (SD)=34.7 (2.96) kcal/kg/day, minimum value reported=31, maximum value reported=50.
dDependent variable.
eVariable was not included in the model.

predicted adolescent physical activity in this
study. Perceived crime was expected to pre-
dict physical activity better than was objective
crime because perceived crime reflects direct
exposure to specific types of crime. Because
community statistical areas are large, girls
may not know about crimes that happened
within their community statistical area if
those crimes occurred too far from home.
The objective crime measurement was made
on the basis of reported crimes, which may
have underestimated the actual number of
crimes that were committed. The overall inac-
tivity of the study population may explain
why differences by crime were not detected.

This study had several limitations. Self-report
measures could have been biased toward
socially desirable responses and were subject
to lack of recall. Interviewers used probes to im-
prove girls’ recall of their activities, particularly
those that were less vigorous in nature. Results
may not be generalizable beyond a population
of urban, predominantly African American girls.

Our results extend the adolescent physical
activity literature and suggest an area for fu-
ture investigation: the role of aspects of the
family environment other than that of family
social support, particularly family intimacy and
involvement in activities, that also may influ-
ence physical activity. Future research should
use crime data from smaller geographic levels
(e.g., census tract) or weighted for distance
from home. Other aspects of the neighborhood

that contribute to safety, such as the presence
of sidewalks or heavy traffic, may be important
factors for adolescent physical activity level.
Future research should continue to study addi-
tional aspects of the adolescent family and
neighborhood environments as possible deter-
minants of physical activity.
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